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Executive Summary
This report responds to the Legislature's request in Supple-
mental Language to the 1987 Budget Act that the Commis-
sion examine the student-faculty ratio workload measure
used by the University of California to determine if it results
in excess instructional resources for the University.

In the report, the Commission (1) describes the formulas used
by the State and the University prior to and after 1971, when
the current budgeting approach was implemented; (2) iden-
tifies the major policy issues regarding the current formula:
(3) examines shifts in the University's enrollment according
to level of instruction and subject field as well as factors af-
fecting instructional resources, such as teaching assignment
loads, faculty salary levels, and class size; (4) summarizes re-
search on the topic from other states; and (5) offers seven con-
clusions on methods of budgeting workload that serve the in-
terests of both the State and the University. Based on those
conclusions, the Commission offers these two recommenda-
tions (p. 6):

1. The State should continue to fund faculty instruc-
tionai resources in the University of California
through its current formula budget approach that
provides the University with aggregate, lump-sum
appropriations without differentiating by discipline
area or level of instruction. Changes in this approach
or the adoption of an alternative approach should be
based on evidence that such changes will better
achieve the State's priorities in budgeting instruc-
tional resources.

2 The State should establish a process for periodically
reviewing the effectiveness of its formula for budget-
ing instructional resources in the University of Cali-
fornia. A primary aim of this review process should
be to identify the criteria needed to assess the effec-
tiveness of the formula for achieving State policy pri-
orities in the allo,ation of resources to the Univer-
sity.

The Commission adopted this report at its February 8, 1988,
meeting on recommendation of its Policy Evaluation Com-
mittee. Additional copies of ±e report may be obtained from
the Libriry of the Commission at (916) 322.3031 Further
information about the report may be obtained from Martin M
Ahumada of the Staff at (916) 322 i'000
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Budgeting Faculty Instructional Resources
in the University of California

Purpose of the report

Item 6420-001-001 of the 1987 Budget Act contained
the following Supplemental Language:

1. UC Student/Faculty Workload Study. The
California Postsecondary Education Com-
mission (CPEC) shall examine the student-
faculty ratio workload measure used by the
University of California (UC) to determine
whether or not the formula has resulted in
"excess instructional resources" on the cam-
puses and recommend appropriate action as
necessary. This report shall be submitted to
the legislative fiscal committees and the
Joint Legislative Budget Committee (JLEC)
by January 1, 1988.

This Supplemental Language stemmed from the fol-
lowing concern of the Legislative Analyst as ex-
pressed in the 1987-88 Budget Analysis (p. 1084):

Historical Growth Rates. Between 1972-73 and
1977-78, budgeted undergraduate enrollment
at the university grew by 9.9 percent while
budgeted graduate enrollment grew by 8.4 per-
cent, keeping the composite ratio pretty much
in balance. However, between 1977-78 and
1986-87, budgeted undergraduate enrollment
grew by 21 percent while budgeted graduate
enrollment grew by only 1.6 percent. We be-
lieve that this differential in enrollment growth
over the last nine years has caused a distortion
in the workload measure, resulting in excess
instructional resources on the campuses. This
is because undergraduate students require less
work for the faculty (and therefore less re-
sources) than that required for graduate stu-
dents. We further believe that this may be the
reason why the university has been able to
overenroll graduate students for the past sev-
eral years.

In this report, the Commission examines this con-
cern of the Legislative Analyst and discusses these
issues:

What should the State's policy be for budgeting
faculty instructional resources in the University?

What method of budgeting resources in the Uni-
versity is most likely to serve the State's best in-
terest over the long run?

And on what basis should the State review its pol-
icy and methods for budgeting instructional re-
sources at the University if it is to (1) provide ade-
quate levels of annual appropriations to support
the University's instructional requirements, (2)
eliminate or minimize undesirable spending in-
centives for the University that are inconsistent
with the State's lone,-range goals for higher educa-
tion, and (3) preserve the University's flexibility
to accommodate inevitable fluctuations in its en-
rollment mix -- that is, its enrollment by level of
instruction and academic discipline?

Background on the University's
instructional resources formula

The University of California has historically receiv-
ed instructional resources from the State on a formu-
la basis, wherein new funds are provided to the sys-
tem when enrollments increase. The new resources
for instruction are given in the form of new faculty
positions, and the State maintains position control
for these positions, which are allocated to the central
administration on the basis of systemwide student-
faculty ratios, undifferentiated by campus, or level of
instruction, or discipline where the enrollments ac-
tually occurred. The central administration then al-
locates the positions and the resources to the cam-
puses, using student-faculty ratios and other criteria
to make the internal allocation decisions.

U
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Prior to 1971, the State funded faculty workload at
the University through a budget formula that ap-
plied a weighted student value schedule designed to
recognize the differential cost in faculty time for dif-
ferent levels of instruction. The formula interpreted
one lower-division undergraduate student to be
equal to 2.5 first-year graduate students and to 3.5
full-time third-year Ph. D. students. This meant
that 3.5 times as many resources were generated for
each advanced doctoral student than for each lower-
division student or, in general terms, that propor-
tionately a greater number of faculty were funded
for the same number of graduate students Shan un-
dergraduates.

Since 1972, the State has used a different formula
for funding the University's faculty resources. That
formula is based on a composite index that does not
distinguish undergraduate from graduate workload
and that funds or adds one full-time faculty position
for every 17.61 undergraduate or graduate students.
In other words, the State uses the composite student-
faculty ratio of 17.61:1 to calculate the instructional
resource requirements of additional enrollments at
the University. (Although the current formula does
not use a weighted student value schedule, student
weights are used to calculate full-time-equivalent
enrollment at different levels of instruction. For in-
stance, full-time undergraduate students enroll for
15 units per quarter while first-stage and second-
stage graduate students enroll for 12 and 9 units,
respectively. Appendix A reproduces the Universi-
ty's current methodology for calculating a general
campus full-time-equivalent student at the under-
graduate level and the graduate level.)

The University contends that its student-faculty
ratio increased steadily during the late 1960s and
early '70s -- from 14.71 in 1966-67 to 17.49 in 1974-
75, as shown in Display 1 at the right -- primarily
because of a series of State budget cuts in the early
'70s. Display 1 might suggest that the formula used
before 1971 generated more instructional resources
than the current formula, but in the absence of an
understanding of how students are counted and of a
detailed analysis of changes in the University's en-
rollment mix by academic department and level of
instruction and of the cost implications of these
changes, it is difficult to ascertain whether the Uni-
versity has gained or lost resources since then.

Appe-dix B reproduces the most recent of the an-
nual reports that the University submits to the Leg-

2

DISPLAY 1 Budgeted General Campus
Student-Faculty Ratios of the University of
California, Fiscal Years 1966-67 Through
1986-87

Fiscal Year Student/Faculty Ratio

1966-67 14.71:1
1967-68 15.35.1
1968-69 15.43:1
1969-70 15.88:1
1970-71 16.48:1
1971-72 17.40:1
1972-73 :7.42.1
1973-74 17.41:1
1974-75 17.49:1
1975-76 17.49:1
1976-77 17.49:1
1977-78 17.48:1
1978-79 17.48:1
1979-80 17.48:1
1980-81 17.48:1
1981-82 17.48:1
1982-83 17.48:1
1983-84 17.48:P
1983-84 17.61.1"
1984-85 17.61:1
1985-86 17.61:1
1986-87 17.61:1

a. Historical calculation method used prior to 1983-84.

b. New calculation method introduced in 1983-84, thereby in-
creasing full-time-equivalent graduate enrollment base by
873 students. (No additional resources involved.)

Source: Office of the President, University of California.

islature on its faculty workload policies and those of
its eight comparison institutions used by the Com-
mission for salary comparisons. In that report, the
University notes that its practices regarding teach-
ing assignments are largely similar to those at its
comparison institutions. Throughout the various
stages of resource allocation from its systemwide of-
fice to the campuses and then to the colleges and de-
partments, the University e::ercises a considerable
amount of flexibility to recognize the unique philos-
op! y, role, and scope of each of its campuses, col-
leges, and departments. It bases this approach on
the principles that the budget process should neither
dictate program priorities at the campus level nor at-
tempt to homogenize campuses or programs and that

8



the allocation process should protect campus partici-
pation in governance by maximizing the ability of
campus leaders to pursue and protect local needs and
interests.

Sh Its it enrollment mix

The Commission agrees with the Legislative Ana-
lyst that changes have occurred in the University's
enrollment by level of instruction. Display 2 at the
right shows that over two seven-year periods -- 1971-
72 to 1978-79 and 1978-79 to 1985-86 -- actual annu-
al full-time-equivalent undergraduate enrollments
increased at a faster rate than graduate enroll-
ments. During the first period, undergraduate en-
rollments grew 18.9 percent, compared to 5.4 percent
for graduate students; while similar increases of
15.6 and 6.5 percent occurred over the second period.
These trends in actual enrollments show the recent
steady growth in non-budgeted graduate enroll-
ments at the University. According to the Legisla-
tive Analyst, the number of graduate students en-
rolled in 1986-87 was 1,180 above the budgeted level
-- the highest number recorded in the past 15 years.
The Analyst contends that this discrepancy is evi-
dence that the University has obtained from the for-
mula the additional resources needed for these
graduate students.

The Commission also agrees with the Legislative
Analyst that the State's formula appears to generate
additional resources for the University when more
students are added at the lower end of the cost scale
while faculty are provided at the average. But while
it is plausible that the formula has provided the
University with "additional instructional resources"
in recent years, such a conclusion cannot be drawn
without consideration of the instructional costs asso-
ciated with the changes in the University's overall
enrollment mix. One cannot ascertain whether or
not "additional" resources are generated without
knowing if the University has experienced faculty
turnover in areas of decreasing demand to allow the
reallocation of resources to areas with increasing en-
rollments. If turnover has not occurred, or if there
have been internal enrollment shifts to areas of rela-
tively higher cost, then no "excess" resources have
been generated.

Display 3 shows the University's undergraduate
workload (as represented by full-time-equivalent en-

DISPLAI 2 Actual Annual Full-Time-
Equivalent Enrollments by Level of
Instruction at the Eight General Campuses
of the University of California, 1971-72,
1978-79, and 1985-86

Period Undergraduate Graduate Total

1971-72 70,573 22,559 93,132

1978-79 83,931 23,779 107,710

1985-86 99,392 25,440 124,440

Percent Growth,
1971-72 - 1973-79 18.9% 5.4% 15.7%

Percent Growth,
1978-79 - 1985 -86 15.6 6.5 15.5

Source: Governor's Budgets for 1987-1988,1980-1981, and
1973-1974.

DISPLAY 3 Undergraduate Workload by
Academic Discipline as Measured by Full-
Time-Equivalent Undergraduate Enrollments,
1971-72 and 1986-87

Period
Engineering
and Sciences

Social
Sciences

Arts and
Humanities Total

Workload
1971-72 20,319 23,068 19,988 63,375

1986-87 29,921 30,316 24,408 84,645

Increase 9,602 7,248 4,420 21,270

Workload as
Percent of Total

1971-72 32.77% 36.40% 31.54% 100.00%

1986-87 35 35 35.82 28.84% 100.00

Increase 47.26 31.42 22.11% 33.56

Note: 'Workload" equals the three-quarter average of actual
credits accrued in undergraduate courses divided by 15 to de-
termine full-time-equivalent undergraduate students. Two
general campuses. Irvine and Santa Cruz. are omitted from this
table because comparable data for 1971-72 were not available
for 0 .n. Postbaccalaureate credential student enrollments
are not included.

Source: Adapted from 1988-89 Budget for Current Operations.
Office of the President, University of California, September
1987, p 43.

I n
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rollments) by academic discipline category from
1971-72 to 1986-87 as yell as the percentage of these
disciplines' workload as a share of total workload and
their percentage increases in workload over the 15
years. As it shows, between 1971-72 and 1986-87,
the largest increase in workload -- 9,602 students, or
47.26 percent -- was in engineering and the sciences
where instructional resource requirements are typi-
cally high, followed by the social sciences with an in-
crease of 7,248 students, or 31.42 percent. The in-
crease in engineering and the sciences was more
than one-third greater than in the social sciences
and double that in the arts and humanities.

In other words, in response to student demand the
University has had to provide a growing amount of
instructional services in academic areas known to be
expensive because of small average class sizes, low
student-faculty ratios, and a separate salary sched-
ule in engineering. Furthermore, this shift in en-
rollments has increased the University's need for
support for teaching assistants and often expensive
instructional laboratory equipment. Thus within
the context of the production function in higher edu-
cation, it is clear that the University has required
additional instructional resources for its undergrad-
uate programs, although the exact amount cannot be
determined without more costing information.

Paralleling the changes in the University's under-
graduate instructional resources over time, its grad-
uate enrollments have shifted toward the compara-
tively more costly disciplines such as engineering
and computer sciences. Display 4 at the right, which
shows the University's graduate headcount enroll-
m3nt by academic discipline for Fall 1969 and Fall
1986, indicates that while its greatest percentage in-
creases have been in architecture and environmen-
tal design (89.2 percent) and business and manage-
ment (52.6 percent), its largest numerical growth --
1,187 headcount students -- has been in engineering
and the computer sciences. Major percentage de-
creases have occurred in physical education (-52.4
percent), fine and applied arts (-30.9 percent), educa-
tion (-30.6 percent), social sciences (-22.5 percent),
and social work (-21.2 percent).

In short, altnough the imbalance in the University's
mix of undergraduates and graduate students has
generated additional instructional resources, these
resources have most likely been absorbed to some ex-

4

DISPLAY 4 Graduate Headcount Enrollment
by Academic Discipline at the Eight General
Campuses of the University of California, Fall
1969 and Fall 1986

Fall
1969

Fall
1986

Percent
Change

Agriculture and
Natural Resources 957 1,169 +22.2%

Architecture and
Environmental
Design 379 717 +89.2

Biological Sciences 1,592 1,919 +20.5
Business and

Management 1,526 2,328 +52.6
Education 2,967 2,060 -30.6
Engineering and
Computer Sciences 3,223 4,410 +36.8

Fine and Applied Arts 1,249 1,383 + 10.7
Journalism 79 74 -6.3
Law 1,878 2,311 +23.1
Letters 3,502 2,421 -30.9
Library Sciences 349 365 +4.6
Mathematics 949 798 -15.9
Physical Education 84 40 -52.4
Physical Sciences 2,392 2,934 +22.7
Psychology 629 583 -7.3
Social Sciences 4,045 3,133 -22.5
Social Work 523 412 -21.2
Other a 223 E30

Total 26,546 27,587 + 3.9%

a. Unclassified and Interdisciplinary majors.

Source: Office of the President. University of California.

tent by enr'llment increases in costly disciplines at
both the undergraduate and graduate levels.

(Appendix C explains the Commission's conceptual
framework for interpreting these differences in costs
among academic levels and programs.)

Evidence from other states

Research on costing and formula budgeting in high-
er education nationally is useful in interpreting the
shifts in the enrollment mix of California's institu-
tions, and the Commission reviews existing research
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literature on this topic in Appendix D. It shows that
instructional costs per full-time-equivalent student
vary considerably by subject field and that these
variations are influenced by differences in such pro-
duction factors as size of class, faculty teaching as-
signments, and faculty salaries. It also shows that
at the undergraduate level the hard sciences are
about 33 percent to 55 percent more costly than the
social sciences and that graduate instruction is two
to three times more costly than undergraduate in-
struction.

The experience _,f other states also suggests that for-
mulas should not be used to make state policy deci-
sions and cannot easily redress imbalances that oc-
cur in institutions' enrollment mix. Even when for-
mulas are adjusted to redress some imbalances, they
may not recognize economies of scale, the fixed costs
that remain long after major enrollment fluctua-
tions have taken place, and changes in demand and
price. For example, formulas ignore the reality that
although aggregate instructional costs vary by aca-
demic program areas and levels, institutions are
limited in their flexibility to match faculty and other
instructional resources with short-term shifts in their
enrollment mix. Faculty, laboratory, and library re-
sources are usually invested over time cycles aver-
aging about 30 years, while enrollment shifts occur
over shorter time cycles. In the case of the Universi-
ty of California, this funding reality indicates that
some excess instructional resources in the humani-
ties and social sciences cannot be reallocated -- espe-
cially over the short term -- irrespective of the en-
rollment decreases in these areas.

Finally, the experience of other states indicates that
efforts to predict institutional resource needs will be
ineffective without extensive data on the factors in-
fluencing resource requirements among different in-
stitutions, subject fields, and academic levels.

Conclusions

Based on its examination of changes over time in the
University's enrollment by level of instruction and
academic discipline and of the research literature on
state budgeting approaches and costing in higher
education, the Commission concludes that:

1. Additional instructional resources are not neces-
sarily generated when the University's enroll-

ments shift toward the less expensive undergrad-
uate level, nor do insufficient resources necessari-
ly result as its enrollments shift toward the cost-
lier disciplines.

2. The State's priorities in budgeting instructional
resources in the University should be (1) to protect
against unintended spending incentives aimed
solely at obtaining more State revenues, (2) to pro -
teflt local autonomy and flexibility to allocate re-
sources according to new program needs and pri,
orities, (3) to contain costs over time while appro-
priately reflecting actual costs, and (4) to promote
program stability and quality by helping .nain
tain the needed cadre of full-time permanent fac-
ulty.

3. The advantages of formulas that aggregate enroll-
ment at undergraduate and graduate levels and
across academic disciplines might outweigh those
of differentiated formulas because they avoid in-
stitutional incentives to overenroll students in
high-cost areas as a means of obtaining more
State revenues and to transform normally low-
cost programs into high-cost programs.

4. The available evidence indicates that the State's
interest is served best over the long run if faculty
instructional resources in the University of Cali-
fornia continue to be funded through the current
formula budget approach that provides the Uni-
versity with aggregate, lump-sum appropriations
without differentiating by discipline area or pro-
gram level. Not only is this funding approach
least likely to provide the University with unin-
tended incentives to overenroll students in high-
cost programs, it also provides du. University
with some flexibility to accommodate short-term
fluctuations in its enrollment mix while reallocat-
ing instructional resources that are invested over
longer periods.

5. Without mare complete data on the University's
changing resource needs, no adjustment should be
made in the State's current ratio of 17 61 full-
time-equivalent students for every f11-time facul
ty position at the University. Among the data
needed for any change would be faculty data dis-
aggregated by subject area and level of instruction
regarding teaching assignment loads, rank, sala-
ry levels, and student-faculty ratios.

1`Iti
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6. Like other states, California uses workload for-
mulas based on student-faculty ratios as a rela-
tively expedient and objective basis for linking
State funding levels with its universities' re-
source requirements, but this practice lacks the
support of clear and explicit assumptions about
(1) what budgeting matt -1. P n d objectives best
serve the State's long-tei ..iests, (2) how the
State's budgeting approach can and should in-
fluence institutional decisions, and (3) what State
issues should not be addressed through the bud-
geting mechanism. Conceras by Stat officials
about controlling imbalances between undergrad-
uate and graduate enrollments at the University
should be addressed apart from the formula for
funding instructional resources. The complexity
of those issues requires solutions that go beyond
simply manipulating the mechanism for linking
State appropriations to institutional resource
requirements.

7. The State should preserve the University's flexi-
bility to determine its instructional resource
needs and carry out needed internal allocation or
reallocation of resources as dictated by funding
realities and its long -range plans. The State also
has a legitimate interest in understanding how
the University plans to correct the imbalances
that develop over time in its faculty resources by
program areas and levels of instruction. This un-
d( rstanding should be based largely on cost data
on the University's programs and on the Univer-
sity's long-range plan for meeting student de-
mand and accommodating needed workload ad-
justments. Because there should be at least a
plausible relationship between State appropria-

I
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tion levels and resource requirements in the Uni-
versity, the State should establish a process for
periodically reviewing every five to seven years
the effectiveness of its formula (the student-facul-
ty ratio) for budgeting instructional resources in
the University.

Recommendations

Based on its above conclusions, the Commission of-
fers these recommendatio

1. The State should continue to fund faculty in-
structional resources in the University of Cal-
ifornia ihrough its current formulh budget
approach that provides the University with
aggregate, lump-sum appropriations without
differentiating by discipline area or level of
instruction. Changes in this approach or the
adoption of an alternative approach should
be based on evidence that such changes will
better achieve the State's priorities in budget-
ing instructional resources.

2. The State should establish a process for peri-
odically reviewing the effectiveness of its for-
mula for budgeting instru tional resources in
the University of California. A primary aim
of this review process should be to identify
the criteria needed to assess the effectiveness
of the formula for achieving State policy pri-
orities in the allocation of resources to the
University.



Appendix A

UNIVERSITY OF CALIFORNIA

Full-Time Equiolent (FTE) Conversion
Factor Calculations And Methodology

General Campus Undergraduate FTE Calculations

The number of undergraduate FTE students is derived by applying a conversion

factor to the actual or proposed headcount enrollments supplied by the

campuses. A separate factor is calculated for lower division and upper

division students at each campus.

For example, the 1988-89 conversion factors were based on six successive

quar6ers of data, Fall, 1985 through Spring 1987. The total units attempted

as of the third week of classes for all six quarters are totaled, and divided

by 15. (A full-time student takes an average of 15 units per quarter). The

result is then divided by the six quarter total headcount to produce the

factor. The factor is carried out three decimal places, truncated at 1.000,

and multiplied times the actual or proposed headcount to determine the FTE.

The following is a sample calculation:

Total lower division units attempted for 6 qtrs. 676,653.5 = 45,100.6

Divided by 15 units 15

Divided by headcount for 6 qtrs. 45,110.6 = .912

49,451.0

Factor times actual or proposed headcount equals FTE .912 X 5,440 = 4,961

General Campus Graduate FTE Calculations

A separate factor is calculated for firs -tage students (master's, doctor- -

not advanced to candidacy).

For example, the 1988-8S conversion factors are based on six successive

quarters of data, Fall 1985 through Spring 1987. For first stage students,

the total units attempted for all six quarters are totaled and divided by 12

to determine the FTE. .(A full-time graduate student takes an average of

12 units per quarter.) The result is then divided by the six quarter total

headcount to produce the factor. The factor is carried out three decimal

places, truncated at 1.000, and multiplied times the actual or proposed

headcount to determine the FTE.

For second stage students, each registered student is counted as 1 FTE unt.;I

the number of quarters registered as a candidate exceeds 9, at which time FIE

becomes O. Thus, ne difference between headcount and FTE is equal to the

number of students who have exceeded 9 quarters as a candidate. Total FTE is

divided by total headcount to produce the factor. The factor is carried out

three decimal places, truncated at 1.000, and multiplied times the actual or

proposed headcount to determine the FTE.

Health Sciences FTE

Headcolint is equal to FTE for health sciences students, since they are all

enrolled as full-t me students.
7



Appendix B

UNIVERSITY OF CALIFORNIA

BERLELEr ONO (MILE LOS tw.ELLs strcistue SAN DIEGO S. O. ITIACISCO

OWID PIERFOST CAROLER
Presides.

Ms. Elizabeth Hill
Legislative Analyst
Joint Legislative Budget Committee
925 L Street, Suite 650
Sacramento, California 95814

SANT% `14416 LRA SANT1 C2 It1

OFFICE OF THE PRESIDENT
BERKELEY. CALIFORNIA 94=

M31641-1441

December 16, 1986

Dear Ms. Hill:

Pursuant to the Supplemental Report of the Committee of
Conference on the Budget Bill for 1985-86, I am pleased to
enclose our annual report on "Faculty Workload Policies."

Please let me know if you have any questions about this report.

Sincerely,

David Pierpont Gardner

Enclosure

cc: The Honorable Walter W. Stiern
Chairman, Joint Legislative Budget Committee, and
Chairman, Senate Budget and Fiscal Review Subcommittee #1

The Honorable Robert Campbell
Chairman, Assembly Ways and-Means Subcommittee #2
(Attn: Ms. Pamela Spratlen)
(Attn: Mr. William Furry)

Senate Budget and Fiscal Review Subcommittee #1
(Attn: Mr. Paul Holmes)
(Attn: Ms. Glee Johnson)

Mr. Jesse Huff, Director of Finance
Mr. Robert harris, Department of Finance

(Attn: Mr. Stan Lena)
(Attn: Ms. Judy Day)

Mr. ;111:old Geiogue, Legislative Analyst's Office
;Attn: Mr. Stuart Marshall)

Mr. William Pickens, Director, Catifornia Postsecondary
Education Commission

Senior Vice President William Frazer
Vice President William Baker
Director Stephen Arditti
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Office of the President
December, 1986

University of California
Faculty Workload Policies

This report is submitted in response to Item 6440-001-001 of the Supplemental
Reports of the Committee of Conference on the 1985-86 Budget Bill:

It is the int4nt of the Legislature that the University of
California (UC) report annually on its workload policies for
full-time tenure-track faculty and on the faculty workload
policies for its salary comparison institutions. The Univer-
sity may also include in this report faculty workload policies
from other universities that it deems appropriate. The initial
workload policy report shall be submitted to the legislative
fiscal committees and the Joint Legislative Budget Committee
(JLBC) by February 1, 1986, and by December each year there-
after. Beginning with the 1985 budget year, the University
is no longer required to annually submit the faculty time-use
survey.

Faculty workloads in the University of California are established by depart-
ments, subject to administrative review at the college and campus levels.
Practices vary among the departments and campuses, although within a fairly
narrow range. Because departmental policies are similar within disciplines
across the campuses, they have been grouped into major discipline categories
for purposes of this report. UC's salary comparison institutions (Harvard,
Yale, Stanford, Cornell, Illinois, Michigan, Wisconsin, dnd SUNY-Buffalo) do
not have written workload policies, but have established norms such that
actual practices are similar to those of the University. The data in this
report were originally collected for the 1985-86 Supplemental Report. Each
institution was recontacted for the current report and verified that there has
been no substantive changes in formal workload policies either for the Univer-
sity of California or for its comparison institutions.

The University's teaching workload assignments specify the number of courses
that full-time, tenure-track faculty are expected to teach per year. They
include regularly-scheduled courses only; common additional instructional
activities, such as supervision of independent study and graduate students'
research, advising students, and participation in informal departmental
seminars are not included in dEi,,rmining teaching workload. Surveys of
faculty time use conducted annually through 1983-84 showed that, on the
average, faculty devote about 60 hours per week to their professional ac-
tivities. They devote an average of about 26 hours to instructional activi-
ties, including class meetings, preparation for classes, grading papers, and
meeting with students outside class; about 23 hours to research; and about 12
hours to University and other professional service.
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The average expected formal course workload in the various major disciplines
is as follows (in quarter courses per year or their approximate equivalent in
semester courses,-in the case of the Berkeley campus):*

Humanities: five to six
Social Sciences: four to six, generally five
Mathematics and computer science: four to five, generally five
Engineering: four
Biological Sciences: three to four
Physical Sciences: three to four

Science and engineering faculty teach fewer courses, on the average, for two
reasons: many of these courses are laboratory courses which meet for longer
hours and require more extensive supervision of students and teaching as-
sistants, and much-of their graduate-level teaching involves working with
individual students in a laboratory setting (which is not included in
calculating workload), rather than in regularly scheduled classes.

Faculty members may be granted reduced course assignments under certain cir-
cumstances. Most departments allow reduced ccurse assignments for faculty
serving ..;-department chairs,-deans,-chairs-of major.Academic Senate commit-
tees, and other major administrative assignments. About one-quarter to one-
third of the departments permit a reduced course load for new assistant
professors during their first year, to allow them additional time to prepare
courses and establish themselves in their new positions; a smaller number
reduce the number of courses for faculty who are teaching very large classes
involving the supervision of teaching assistants or who are engaged in major
new course development or curriculum revision. In rare cases, faculty are
given reduced teaching assignments for unusual professional service, such as

heading a professional association or serving on a major national commission.
The normal reduction is one course per year.

To gain comparative information about faculty teaching assignments, the
University's eight comparison institutions were surveyed. All cooperated in
the survey, with the stipulation that specific data not be identified by
institution. Assignment of teaching responsibilities is a sensitive issue at
most institutions, because policies tend to be poorly articulated and vary by
discipline. Therefore, all information on comparison institutions is reported
in aggregate form.- Since their practices-are-quite similar, however, report-
ing averages does not distort the situation at individual universities.

The major difficulty in drawing parallels between the UC and its comparison
institutions is that all but one of them are on the semester system, while
eight of UC's nine campuses operate on the quarter system. A direct conver-
sion of semester courses to quarter courses is problematic, in part because
semesters are shorter at the comparison institutions than at the Berkeley
campus. Where Berkeley has 15 weeks of instruction each semester and the
other UC campuses have ten weeks per quarter, the comparison institutions
average about 13} weeks per semester (14 weeks at the public universities
and 12 at the private schools). In aedition, quarter courses may be more

*The Berkeley campus operates on a semester system. All other University of
California campuses have three quarters per academic year.
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intensive than semester courses, in some cases meting longer hours and cover-
ing more material per week. For these reasons, the average teaching work-
loads in the comparison institutions are presented below in terms of semester
courses per year, without attempting to convert them to quarter equivalents.
In general, however, there are very close parallels in teaching workload
between 1) the seven UC general campuses and the one comparison institution
on the quarter system; and 2) the Berkeley campus and the seven comparison
institutions on the semester system.

As in the University, course loads at the comparison institutions vary by
discipline. The average number of semester courses taught per year is as
follows (excluding the one institution on the quarter system):

Humanities and Social Sciences: four (five institutions);
four to five (two institutions)

Sciences (including physical and biological sciences, mathematics, and
computer science): two to three

Engineering: two to three

Similar exceptions to the normal course assignments are made by the Univer-
sity's comparison institutions, primarily for major administrative assignments
and, less frequently, for new faculty members in their first year.

In conclusion, the data indicate, in spite of the difficulties inherent in
making a comparison, that practices related to teaching assignments in the
University of California closely parallel those of its comparison institu-
tions.
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Appendix C
Framework for Considering Instructional Cost

and Resource Issues at the University of California

THE Commission approached this study 3f faculty
workload at the University of California with the re-
alization that it is not possible to evaluate the effec-
tiveness or the quality of the learning environments
created by the University's campuses, colleges, and
dq.artments. A plausible option, however, is to ex-
amine those factors that, required for the creation of
a learning environment, can be viewed in quantita-
tive terms.

For example, it is possible to quantify the number of
faculty or the student-faculty r tio involved in the
learning environment of a department or college.
These factors provide a rough measure of the "in-
puts" or resource requirements of an academic unit.
A corresponding output (proxy educational out-
come), then, could be the number of full-time-equiv-
alent students taught by a mathematics department
or a college of engineering. The process that trans-
forms input factors into educational outcomes has
been described by Cohn (1979, p. 164) as the "produc-
tion function of higher education."

Some of the earlier landmark studies on higher
education costing, such as the California and West-
ern Conference Cost and Statistical Study (Middle-
brook, 1955), were built solely on a production func-
tion framework. However, in the more recent litera-
ture, such as in Carlson (1972), Robinson, Roy, and
Turk (1977), and Leslie and Brinkman (1980), some-
what broader conceptual frameworks have been
used. These broader frameworks have focused not
only on the 'production function" of an institution or

academic program but on its "cost function" as well.
The latter, which is described in the following para-
graph, evolved from microeconomic cost theory. An
important contention in such frameworks is that
sufficient similarities exist between a business firm
and a college or university to pt it the use of mi-
croeconomics in examining univP- ity costs (a more
detailed explanation can be obtained from Maynard,
1971, and Carlson, 1972).

Within a microeconomics context, the "cost function"
of the University's academic prograw.s, which de-
scribes the relationship between their costs (resource
requirements) and output levels, is dependent not
only on the University's production function but
upon its "market supply function" as well. Accord-
ing to Brigham and Pappas (1972, p. 211), the mar-
ket supply function specifies the prices of the inputs
used in the production process. The average salaries
paid to full-time faculty or to department heads are
examples of related "input prices."

What the broader conceptual frameworks connote
for this study, then, is that variations in the instruc-
tional costs or resource needs among the Universi-
ty's academic units or disciplines can be interpreted
as departmental or "academic discipline" differences
in the production and market supply functions. A
major objective for this study, therefore, is to provide
an enhanced understanding of the costs or resource
inplications associated with the production and mar-
ket supply functions of the University's academic
disciplines.

_I 3
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Appendix D
Research Literature on Instructional Costs

and State Formula Budgeting Methods

IN the United States, considerable attention has
been given to cost information and cost analysis in
higher education, as evidenced by an existing body
of literature that spans more than 85 years. Issues
of costs and efficiency in educational institutions
have attracted the attention not only of college and
business administrators but of educators, research-
ers, and state higher education and political leaders.
As a result, the contributions made to the field of
cost analysis in higher education have been numer-
ous and diverse. Considering the diversity of meth-
ods and objectives involved in the higher education
costing process, this review of the literature on cost-
ing is approached with caveats. The following re-
view focuses on those costing studies that are di-
rectly relevant to the purpose of this study, especi-
ally to identify consistent- differences in instruc-
tional costs by level of instruction and academic
discipline.

One of the better known and more widely quoted
unit cost studies has been the California and
Western Conference Cost and Statistical Study for the
Year 1954-55, Middlebrook (1955). This study ex-
amined the variations in instructional costs among
institutions, levels of instruction, and subject fields.
Moreover, this study aimed at determining the re-
lationship of these variations to variations in the
factors presumed to affect institutional costs, name-
ly (1) size of class, (2) method of instruction (labor-
atory or non-laboratory), (3) total volume of teaching
activity, (4) faculty teaching assignment, (5) faculty
salaries, and (6) teaching expenditures other than
teaching salaries (e.g., expenditures for secretarial
assistance, supplies, and others). Among the conclu-
sions arrived at for the instructional part of this
study were the following (pp. 30-31):

In the institutions studied, the number of
weekly student-class-hours per full-time-equi-
valent teaching-staff member is the most im-

portant factor in explaining variations in unit
costs. This is basically a measure of teaching
assignment; it also reflects class size. A

generalized conclusion may be drawn that unit
costs can be most easily, changed by changing
the ratio of students to staff in the specific
subject field. The effect of such chang3s upon
the learning environment is not, however,
taken into account.

Total volume t, teaching activity if ex-
tremely low, prevents much increase in class
size or teaching load, thus making cost adjust-
ments difficult.

Cost per student is affected not only by the
number of students, but also by the composition
of the student body in terms of instructional
level, curriculum, mid so on: the so-called "stu-
dent mix."

Methods of instruction definitely affect cost.
Their effect, however, is in terms of their in-
fluence upon class size, teaching load, and other
factors bearing upon costs. Where the measure
of costs is indicated in terms of the student-
class-hour per week, attention must also be
given to the number of weekly meetings of the
class.

The Middlebrook study found that although costs
varied among subject fields, levels of instruction, ar.d
institutions, it was possible "to isolate the causes of
these variations and explain them in terms of influ-
ences which exerted themselves regardless of sub-
jects of institutions" (p. 31). As in(!i^ated in this
study, it was also possible to exami le toe effects of
various policies upon the costs of a specific type of
learning environment. This policy issue is addressed
in a few of the m)re current studies reviewed below.
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In much of the unit cost literature published since
World War II, considerable interest has been shown
in knowing the cost associated with the education of
one student in a specific academic level or subject
field. Moreover, much of this literature has given
particular attention to economy of scale issues. Wil-
liams' (1961) study reported that at the University of
Michigan the mean cost ratios among freshmen, ju-
niors, and graduate students averaged about 1:2:6,
respectively. He found that, depending upon the
school or college the student was enrolled in, the cost
of one freshman and sophomore student ranged from
$534 to $1,865 and averaged $656, while the cost of
one junior and senior student ranged from ;636 to
$1,877 and averaged $990 (p. 324). In his study ti-
tled "Proved at Last: One Physics Major Equals 1.34
Chemistry Major or 1.66 Economics Major," Hyde
(1974) reported that, when compared to the costs of
producing an upper-division FTE chemistry or eco-
nomics major, the high cost of an upper-division rrE
physics major was chiefly a diseconomy of scale
problem since stuaent enrollment in this mayor was
usually small. The high cost of a physics major, he
added, may be explained by the high diversity in
some physics departments, resulting in numerous
specialties with low enrollment.

The studies by Beatty, Gulko, and Sheehan (1974)
and Leslie and Brinkman (1980) are among the most
recent to examine the factors accounting for in-
structional cost differences among levels of instruc-
tion, academic disciplines, and methods of instruc-
tion. An overview of these studies provides an un-
derstanding of the numerous factors influencing
unit instructional costs in higher education.

Beatty, Gulko, and Sheehan (1974) pointed out that
the minimum set of policy variables required for an
analysis of direct instructional costs included (1 fac-
ulty compensation, (2) relative faculty effort, (3)
class section size, (4) faculty teaching load, and (5)
instructions I support programs. The authors con-
tended that by assigning a numerical value to these
variables, it was possible to characterize institution-
al academic and resource allocation policies that in-
fluenced the direct cost of instruction. They added
that the purpose of the policy variables was "to pro-
vide numerical information to help decision makers
focus on probable causes of differences in instruc-
tional cost indices" (p. 8). Beatty et al. demonstrated
the application of an instructional cost index using
data collected from five sample academic depart-
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ments (business, biological sciences, humanities, en-
gineering, and social sciences) from the University of
Massachusetts at Amherst. Their work served to
identify the policy variables causing major differ-
ences in the instructional cost indices:

For example, the Instructional Cost Index for
Engineering is approximately 2.5 times greater
than that for Humanities. The average class
size in Engineering is approximately one-half
that of Humanities, and can be identified as a
major cause of the index differential. Although
slight differences are discernible in faculty
load, relative faculty effort, and faculty com-
pensation, the two largest contributors to the
differential are class size and support expen3e
(pp. 16-17).

In one of the few major unit cost studies carried out
in the 1980s, Leslie and Brinkman (1980) explored
the reasons for cost variations among 20 public and
11 private institutions designated as "Research Uni-
versities I" by the Carnegie Commission on Higher
Education (1976). The authors reported that among
the variables having the highest influence on unit
instructional costs were average faculty compensa-
tion, percent of graduate students, curriculum
breadth, and the student-faculty ratio. Unfortunate-
ly, the authors did not report differences in cost
ratios among the academic disciplines.

Costing information and cost analysis have been
essential properties of the formula budgeting ap-
proaches taken by various states to determine fund-
ing levels for their public colleges and universities.
About half of the states have been known to base
their appropriations on formula budgets. Because
most formula budgets have been based on costs, they
therefore have tended to be based heavily either on
past behavior or on meeting current fiscal needs --
irrespective of changes in program needs or priori-
ties -- rather than truly predicting budgetary re-
quirements. Yet in spite of the linear approach used
in most formulas to estimate resource requirements
-- one based on the linear relationship betwecn en-
rollments and appropriations -- formulas have been
reformed in recent years so as to buffer the effects of
enrollment fluctuations and to contend with the
problems of fixed and variable costs, in certain pro-
grams. Among the newest trends in formula bud-
geting is differentiation by academic discipline and
levels of enrollment. For example, at the core of the
Minnesota formula is a differential, buffered, av-
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erage-cost funding approach. Brinkman (1984, p
38) elaborates on this:

The buffering is accomplished by relating re-
quested resources to a previous level of full-
year equivalent enrollments. The enrollment
figures used are those recorded two years prior
to the year being funded; for example, 1983 en-
rollments are used in determining the funding
level for 1985. Costs and enrollments are dif-
ferentiated by program type (12 categories) and
by level of instruction (four categories).

Minnesota's formula budgeting method is based on
instructional funding matrices in which average
costs are differentiated on the basis of low, medium,
and high cost academic programs and levels of in-
struction in each of the state's four segments of pub-
lic higher education. The method combines enroll-
ments with average costs to determine future in-
structional funding levels. For example, in 1985,
the University of Minnesota's "medium cost" pro-
grams averaged $3,725 per full-time-equivalent low-
er-division student, with 2,765 students enrolled in
those programs in that year. By combining these
enrollments and average per-student costs, a future
(1987) instructional funding level of $10,295,900 for
the programs was estimated.

Lamb (1986) conducted perhaps the most recent re-
view of budget formulas used by other states to es-
timate the instructional resource requirements of
their institutions of higher learning. From this
study, the following are a few examples of those for-
-mulu that use student- faculty ratios as a mathe-
matical means of linking state appropriations to the
instructional workload of the institutions' varied
academic programs at the undergraduate and grad-
uate levels.

In Connecticut, the state budget formula funds in-
structional workload according to different categor-
ies of institutions, academic programs, and instruc-
tional levels. For example, in the "social science"
programs at the "four-year institutions," the state
formula recognized student-faculty ratios of 30.01
at the "lower-division" level, 21.0:1 at the "upper-
division" level, 14.0:1 at the "master's only" level,
and 8.0:1 at the "master's and doctoral" level. By

contrast, in the category of programs containing the
engineering and physical sciences disciplines, the
ratios by instructional level were 19.0:1, 12.0:1,
10.0:1, and 8.0:1, respectively. These differences in

the ratios would indicate that, at the lower-division
level, workload in engineering and the physical
sciences is about 33 percent greater than workload
in the social sciences, with the latter's workload be-
ing almost half as much at the upper-division level.
While the social sciences have a 40 percent lighter
workload at the "master's only" level, they have the
same workload as engineering and physical sciences
at the "master's and doctoral" level.

In Kentucky's universities [which are classified as
"other universities by Lamb (1986) because Ken-
tucky State University is not included] the student
faculty ratio at the "lower-division" level ranged
from a high of 22.5:1 in the liberal arts and educa-
tion programs to a low of 7.5:1 in the health sciences.
In these institutions, the "doctoral" level ratios were
highest in education ',5.2:1) and lowest in fine arts
and in pharmacy (3.0:1). For the engineering pro-
grams, the student faculty ratio was 14.1:1 at the
lower-division level, 11.7:1 at the upper-division
level, 8.0:1 at the master's level, and 3.8:1 at the doc-
toral level.

In a final example, at the South Carolina in-
stitutions conferring the doctoral degree (Clemson
University, the University of South Carolina at Ca
lumbia, and the Medical University) the student-fac-
ulty ratios used in the formula were highest in the
business and management disciplines -- at both the
undergraduate level (24.0:1) and the graduate level
(17.0:1). By way of comparison, engineering had an
undergraduate ratio of 19.0:1 and a first-level gradu-
ate ratio of 11.0:1, which connotes that the latter's
instructional workload is about one-fourth greater at
the undergraduate level and about one-third greater
at the graduate revel.

The above research on costing and formula bud-
geting in higher education provides evidence that
instructional workload requirements, as measured
in per-student costs, vary considerably among aca-
demic levels, subject fields, and types of institutions.
The Middlebrook (1955) study, which was the first to
focus on the technical relationships in the production
process in higher education, noted that unit cost
variations among campuses, level of instruction, and
subject field were influenced by variations in such
production factors as size of class, faculty teaching
assignment, and faculty salaries. The more recent
studies have provided an enhanced understanding of
the production function in higher education by stres-
sing that the market supply function, as reflected by
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market -based faculty salaries, must be taken into
account. The literature shows that state formula
budgeting approaches rely heavily on costing in-
formation to determine funding levels for nigher
education institutions. These formulas frequently
use a student-faculty ratio to link state appropria-
tions to the differential workload needs of the states'
varied institutions and their varied academic pro-
grams at the undergraduate and graduate levels.

20

Based on these differences in workload, the tentative
assertions can be made that collectively (1) graduate
instruction is likely to be two to three times as ex-
pensive as undergraduate instruction, (2) at the un-
dergraduate level the hard sciences can be about 33
percent to 55 percent more costly than the social sci-
ences, and (3) while average unit costs among sub-
ject fields vary the least at the graduate level, en-
gineering and the hard sciences are the most costly.
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CALIFORNIA POSTSECCNDARY EDUCATION COMM ISSION

THE California Postsecondary Education Commis-
sion is a citizen board established in 1974 by the
Legislature and Governor to coordinate the efforts of
California's colleges and universities and to provide
independent, non-partisan policy analysis and rec-
ommendations to the Governor and Legislature.

Members of the Commission

The Commission consists of 15 members. Nine rep-
resent the general public, with three each appointed
for six-year terms by the Governor, the Senate Rules
Committee, and the Speaker of the Assembly. The
other six represent the major segments of postsec-
ondary education in California.

As of January 1988, the Commissioners represent-
ing the general public are:

Mim Andelson, Los Angeles
C. Thomas Dean, Long Beach, Chairperson
Henry Der, San Francisco
Seyfr )ur M. Farber. M.D., San Francisco
Lowell J. Paige, El Macero
Cruz Reynoso, Los Angeles, Vice Chairperson
Sharon N. Skog, Palo Alto
Thomas E. Stang, Los Angeles,
Stephen P. Teale, Modesto

Representatives of the segments are:

Yori Wada, San Francisco; representing the Regents
of the University of California

Claudia H. Hampton, Los Angeles; representing the
Trustees of the California State University

Borgny Baird, Long Beach; representing the Board
of Governors of the California Community Colleges

Harry Wugalter, Thousand Oaks: representing the
Chairman of the Council for Private Postsecondary
Educational Institutions

Angie Papadakis, Palos Verdes; representing the
California State Board of Education

James B. Jamieson, San Luis Obispo; representing
California's independent colleges and universities

Functions of the Commission

The Commission is charged by the Legislature and
Governor to "assure the effective utilization of public
postsecondary education resources, thereby elimi-
nating waste and unnecessary duplication, and to
promote diversity, innovation, and responsiveness to
student and societal needs."

To this end, the Commission Inducts independent
reviews of matters affecting the 2,600 institutions of
postsecondary education in California, including
Community Colleges, four-year colleges, universi-
ties, and professional and occupational schools.

As an advisory planning and coordinating body, the
Commission does not administer or govern any insti-
tutions, nor does it approve, authorize, or accredit
any of them. Instead, it cooperates with other state
age icies and non-governmental groups that perform
these functions, while operating as an independent
board with its own staff and its own specLic duties of
evaluation, coordination, and planning,

Operation of the Commission

The Commission holds regular meetings throughout
the year at which it debates and takes action on staff
studies and takes positions on pronosed legislation
affecting education beyond the high school in Califo-
rnia. By law, the Commission's meetings are open to
the public. Requests to address the Commission may
be made by writing the Commission in advance or by
submitting a request prior to the start of a meeting.

The Commission's day-to-day work is carried out by
its staff in Saciamento, under the guidance of its ex-
ecutive director, William H. Pickens. who is appoint-
ed by the Commission.

The Commission publishes and distributes without
charge some 40 to 50 reports each year on major is-
sues confronting California postsecondary educa-
tion. Recent reports are listed on the back cover.

Further information about the Commission, its meet-
ings, its staff, and its publications may be obtained
from the Commission offices at 1020 Twelfth Street,
Third Floor, Sacramento. CA 98514; telephone (916)
445-7933.



BUDGETING FACULTY INSTRUCTIONAL RESOURCES
IN THE UNIVERSITY OF CALIFORNIA

California Postsecondary Fducation Commission Report 88-4

ONE of a series of reports published by the Commis-
sion as part of its planning and coordinating respon-
sibilities. Additional copies may be obtained without
charge from the Publications Office, California Post-
secondary Education Commission, Third Floor, 1020
Twelfth Street. Sacramento, California 95814-3985.

Recent reports of the Commission include:

87-39 The Infrastructure Needs of California Pub-
lic Higher Education Through the Year 2000: A Pre-
sentation by William H. Pickens to the Joint Legis-
lative Budget Committee, October 14, 1987 (October
1987)

87-40 Final Approval of San Diego State Univer-
sity's Proposal to Construct a North County Center:
A Report to the Governor and Legislature Supple-
menting the Commission's February 1987 Condition-
al Approval of the Center (November 1987)

87-41 Strengthening Transfer and Articulation
Policies and Practices in California's! Colleges and
Universities: Progress Since 1985 and Suggestions for
the Future (November 198'71

87-42 Faculty Development from a State Perspec-
tive: A Staff Report to the California Postsecondary
Education Commission in Response to Supplementa-
ry Language in the 1986 Budget Act iNovember
t9n7)

57-43 Evaluation of the California Student Oppor-
tunity and Access Program (Cal-SOAP): A Report to
the Legislature and Governor in Response to Senate
Bill 300 Chapter 1199, Statutes of 19831 (December
1987)

87-44 The State's Role in Promoting Quality in Pri-
vate Postsecondary Education: A Staff Prospectus for
tne Commission's Review of the Private Postsecond-
ary Education Act of 1977, as Amended December
1987)

87-45 Comments ard Recommendations on The
Consortiurn of the Cat;;)r-n/a State UntLer,;ity: A Re-
port: A Response to Supplemental Languzge in the
1087 Budget Act Regarding the Closure of the Con-
sortium December 1987)

87-46 Developments in Community College Fi-
nance. A Staff Report to the California Postsecondary
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